Five eggplant cultivars were cultured on MS supplemented with 0.5 mg/l 2,4-D, resulting in the development of embryogenic calli. When the calli were subcultured onto growth regulator free MS, BARI Begun-4 produced the highest number of embryos (64) per explant followed by BARI Begun-1 (57). Later both the superior varieties in terms of embryo production were cultured on MS having 0.5, 1.0, 1.5 and 2.0 mg/l 2,4-D along with a control. BARI Begun-4 produced the highest number of embryos (67) on MS supplemented with 1.0 mg/l 2,4-D which was closely followed by BARI Begun-1 (62). Regenerated plantlets were successfully established in soil following acclimation.
Introduction
Eggplant alternatively known as brinjal (Solanum melongena L.) belongs to Solanaceae and is one of the most popular vegetable crops in Bangladesh. It is the second most important vegetable in terms of consumer preference and production in Bangladesh (BBS 2014) . The crop is native to Indian subcontinent therefore, a wide range of genetic diversity being present in the cultivated as well as among wild species. Cultivated eggplants are susceptible to wide range of biotic as well as abiotic stresses. In contrast the majority of the wild relatives are nearly resistant to all known pests and pathogens and hence, an important source for improvement of this crop. Due to sexual incompatibilities (Collonier et al. 2001 ) these traits have not been utilized effectively. However, various tissue culture based approaches, such as somaclonal variation, somatic hybridization, somatic embryogenesis and genetic transformation have been investigated in this crop and found to be promising.
Somatic embryogenesis has been recognized as the efficient method for in vitro mass propagation of plants (Parrot et al. 1991, Durzan and Durzan 1991) . The main advantage of somatic embryogenesis over axillary or adventitious shoot propagation is the possibility of potentially unlimited production of single individuals with functional shoot and root. Somatic embryogenesis in eggplant has been reported from stems, hypocotyls, leaves, cell suspension, isolated protoplasts and roots (Matsuoka and Hinata 1979 , Gleddie et al. 1983 , Sharma and Rajam 1995a , Yadav and Rajam 1997 . Development of an efficient embryogenesis protocol could pave the way for development of pest resistance and stress tolerant varieties of this crop through the application of modern biotechnological methods.
Materials and Methods
Seeds of four eggplant varieties BARI Begun-1, BARI Begun-4, BARI Begun-5, BARI Begun-6 and an elite local cultivar Islampuri were collected from the Horticulture Research Center, Bangladesh Agricultural Research Institute, Gazipur-1701. Seeds were first dipped into 100% ethanol for 20 -30 seconds followed by 4 washings with sterile distilled water. After that Tween 20 (3 -5 drops) were added in 100 ml 2% sodium hypochlorite solution (40% Clorox). Seeds were dipped in a 50 ml conical flask containing the prepared solution for 20 minutes with frequent shaking followed by 4 washings with sterile distilled water. Finally, 25 -30 seeds were inoculated in each small jar containing 30 ml agar solidified half strength of MS with 3% sucrose for supporting seedling development and kept in dark for 8 -10 days at 25°C and 60 -70% relative humidity.
Hypocotyl segments of 8 -10 day old in vitro grown seedlings of aforementioned eggplant cultivars were used as explants. About 5 mm long segments taken from the apical portion of the hypocotyl were inoculated on culture media (Muktadir 2008 ) prepared as per treatment combinations. Culture conditions were maintained by keeping the cultures in dark for five weeks then transferred to light (Akhond and Bhuiyan 2001) . Temperature was set at 25ºC with a light illumination of 2000-3000 lux from fluorescent lamps maintained under the photoperiod of (16L/8D) and at 60 -70% relative humidity.
Initially the cultivars were evaluated for embryogenic response on medium supplemented with 0.5 mg/l 2,4-D. Three replicates and 12 explants per replicate had been used. Fifty embryos per replicate were used for embryo germination and plantlet development. Later, two best performing varieties were tested against four different concentrations (0.5, 1.0, 1.5 and 2.0 mg/l) of 2,4-D along with a control following the same methodology mentioned previously.
The experiment was laid out in single factor CRD with three replications and results were analyzed by using MSTAT-C program. Differences among the means were compared following DMRT test at 5% level of significance.
Results and Discussion
Callus initiation was observed within 14 -20 days of culture in all the cultivars. When the calli were transferred to regeneration medium (MS), a mass of somatic embryos were observed approximately after 45 days (Fig. 1C, D) . Maximum number of embryos were observed after 6 weeks of culture and the development continued up to about 6 weeks. Fifty embryos from each cultivar were cultured for germination in growth regulator-free MS. Callus formation, somatic embryo development and in vitro embryo germination showed significant differences. BARI Begun-4 and BARI Begun-1 showed better performance in all four parameters while the local cultivar Islampuri found to be the least responsive among the cultivars (Table 1) . Means followed by different letters within a column are significantly different at p < 0.05 (Duncan 1955) .
Genotype was found to be the most important factor affecting somatic embryogenesis and organogenesis Rajam 1995a,b, Anisuzzaman et al. 1993) . A few authors have also concluded that success of in vitro morphogenesis in eggplant largely depends on factors like donor plant characteristics, composition of culture medium and control of the physical environment (Ali et al. 1991 , Akhond and Bhuiyan 2001 , Muktadir 2008 . Systematic screening of one or more of these factors with the plant of interest has been the most common experimental approach for achieving regeneration in vitro. On the basis of initial results, two responsive varieties i.e. BARI Begun-1 and BARI Begun-4 were tested against four different levels of 2,4-D along with a control treatment under in vitro conditions. T0  0b  0b  0e  0e  0e  0e  0d  0d  0d  0d   T1  94a  97a  83b  86ab 57b  64a 82b  88a  90a  94a   T2  94a  97a  89a  94a  62ab 67a 72c  80b  84b  90a   T3  100a 100a 72c  81b  43cd 48c 72c  82b  78bc 80b   T4  100a 100a 58d  50d  35d  38d 70c  84ab  68c  72c Means followed by different letters within a column are significantly different at p < 0.05 (Duncan 1955 All the related characters studied showed significant differences in response to different concentrations of 2,4-D (Table 2) . Callus induction was noticed after more or less the same interval for all the treatments i.e. within 2 -3 weeks of culture initiation (Fig. 1A, B ). The highest percentage (100) of callus formation was observed in 1.5 and 2.0 mg/l 2,4-D in BARI Begun-4 and BARI Begun-1, respectively, which has no significant difference with other treatments (Table 2) . Callus induction remained the same in other treatments while concentration of 2,4-D was increased. It was observed that the embryogenic masses derived from higher concentrations of the growth regulator treatments had lower propensity for producing embryos. In the control treatment, no callus was produced but direct shoot development was observed. Experimental results from Akhond and Bhuiyan (2001) also support this observation. The highest number of embryos per explant (67 and 62) was recorded in 1.0 mg/l 2,4-D for BARI Begun-4 and BARI Begun-1, respectively which was statistically superior to the rest of the treatments (Table 2) . With the further increase of concentrations of growth regulator, number of embryos per explant was less. Akhond and Bhuiyan (2001) and Ali et al. (1991) also obtained better result in lower concentration though 0.5 mg/l 2,4-D was found suitable in both the studies. Ali et al. (1991) obtained 53 embryos/explant from the cultivar Hathazari on half strength MS + 1.0 mg/l 2,4-D using apical hypocotyl. Percentage of in vitro embryo germination derived from different treatments also showed significant differences. Germination was maximum from 1.0 mg/l 2,4-D derived embryos for both the varieties which indicated statistical superiority to rest of the treatments (Table 2) . In vitro germinated embryos were successfully transferred to soil in pots following acclimated. Ex vitro establishment was the best in plantlets derived from 0.5 mg/l 2,4-D treatment and had no statistical difference with 1.0 mg/l 2,4-D derived plantlets. The interaction of genotype and growth regulators in regeneration either organogenesis or somatic embryogenesis is a common phenomenon (Sharma and Rajam 1995 , Hansen et al. 1999 , Chen and Dribnenki 2002 , Kantharajah and Golegaonkar 2004 and in the present work this influence was clearly manifested in different phases of regeneration.
